Objective: To examine the mortality risk, and its risk factors, of older patients with dementia in psychiatric care.
| INTRODUCTION
Dementia is a disease with a poor prognosis. A two to four times higher mortality risk in patients with dementia compared with older patients without dementia has been reported. 1, 2 The prognosis of an individual patient with dementia depends on several patient-and disease-specific factors. Increasing age, male sex, low socioeconomic status, and presence of vascular risk factors have been shown to increase mortality in dementia patients. [2] [3] [4] Also, psychiatric comorbidities, especially depression, have been investigated as a possible risk factor, however, with variable results. Most studies reported a higher risk of mortality in the case of coexisting depression and dementia. [5] [6] [7] [8] [9] [10] [11] [12] [13] However, some studies did not. [14] [15] [16] Data for the coexistence of dementia and other psychiatric diseases are lacking. One study did not find a difference in mortality between patients with dementia with or without psychiatric comorbidity. 17 However, only few participants in this study had a different psychiatric diagnosis than depression. To our knowledge, no studies have been performed that examined determinants of mortality risk in patients with dementia in a psychiatric setting or with different types of psychiatric comorbidity. Psychiatric comorbidity is very common in dementia, 18 so knowledge of the risk factors of mortality in these patients is important. Moreover, patients with dementia in a psychiatric setting are maybe not comparable with dementia patients in the somatic setting. Therefore, this knowledge can improve awareness of which patients are at particular increased risk of mortality. The aim of this study was to study the mortality risk and its risk factors in older patients with dementia in psychiatric care.
| MATERIALS AND METHODS

| Databases
A cohort of dementia patients in psychiatric care facilities was constructed through data linkage of four Dutch national registers: the Psychiatric Case Register Middle Netherlands (PCR-MN), the hospital discharge register (HDR), the population register (PR), and the national cause of death register. The PCR-MN registers all psychiatric diagnoses of in and outpatients of psychiatric services in the province of Utrecht, the Netherlands. It covers an urban region with roughly 780 000 citizens. Patients in this database who are diagnosed with dementia in a psychiatric setting either have no, one, or more other psychiatric diagnosis. 19 The nationwide HDR contains information on patients admitted in approximately 100 Dutch hospitals or patients who visited the day clinic. It contains patients' demographics, admission data, and primary and secondary diagnoses. The primary and secondary diagnoses are determined at discharge and coded using the 9th version of the International Classification of Disease codes (ICD-codes). 20 The nationwide PR contains information on all legally residing citizens in the Netherlands, including date of birth, sex, current address, postal code, nationality, and native country. The national cause of death register contains information on date of death and primary and underlying causes of death. Death reports are coded according to the International Classification of Disease codes, 10th version. 21 The overall validity of the HDR has been shown to be high. 22 The PR is also used to issue passports in the Netherlands and therefore the accuracy of these data is expected to be very high. The national cause of death register is completed by medical doctors in case of death. The date of death is expected to be very high, the reliability of cause(s) of death is depended on the accuracy of these doctors.
| Cohort identification
We constructed a cohort using the PCR-MN and selecting all patients with dementia in this database aged between 60 and 100 years, 
| Determinants
We obtained the following information for the cohort: age, sex, setting of psychiatric care, nationality, marital status (married/living together or alone), date of inclusion in PCR-MN, type of dementia, type of psychiatric comorbidity, and somatic comorbidities.
All the psychiatric and dementia diagnoses were retrieved from the PCR-MN. These diagnoses were determined by one of the psychiatrists in a psychiatric setting. In the Netherlands, the DSM criteria are common practice for making a psychiatric diagnosis. The psychiatric diagnoses included schizophrenia, mood disorders (depression and bipolar disease), and other disorders (personality disorders, adaptive disorders, anxiety disorders, and substance abuse). The type of dementia was categorised in vascular dementia or other dementia
Key Points
• Mortality of patients with dementia in psychiatric care was high. In comparison, much higher than mortality in the general older population.
• Risk factors increasing mortality of dementia patients in a psychiatric setting are male sex, higher age, living together/married, inpatients, and more somatic comorbidity.
• Different types of psychiatric comorbidity had no influence on mortality of these dementia patients.
(including Alzheimer's dementia; specific types of dementia other than vascular dementia are not registered in the PCR-MN). The setting of psychiatric care was either ambulatory or inpatient. Marital status was retrieved from the PR and was categorised in patients married or living with a partner and patients living alone. Nationality was retrieved from the PR and categorised in patients from Dutch nationality or other nationality. The somatic comorbidities were retrieved from the HDR catagorised using the modified Charlson Comorbidity Index (CCI). The index ranges from 0 to 24 points and has proven to be a valid predictor of 1-year mortality after hospital admission. 23 This score has been widely used in research as a measure of comorbidities.
Because all patients in our cohort had dementia, we excluded dementia from the CCI. In the analyses, comorbidities were divided into the following groups: 0, 1-2, or ≥3 points on the CCI. Moreover, we examined cardiovascular comorbidities separately, including myocardial infarction, congestive heart failure, cerebrovascular disease, and peripheral vascular disease.
| Outcome measures
One 
| Statistical analysis
Baseline characteristics were calculated as mean with corresponding standard deviation or, in case of a skewed distribution, as median and interquartile range, or as percentages.
One-year, 3-year, and 5-year mortality risks were obtained through crosstabs. Risk factors for mortality were examined using Cox proportional hazard regression models. Hazard ratios (HRs) and their corresponding 95% confidence intervals (95% CIs) were calculated. HRs were adjusted for age, sex, setting of psychiatric care, nationality, marital status, somatic comorbidity (CCI), cardiovascular disease separately, type of dementia, and type of psychiatric comorbidity.
We used SPSS software, version 20.0 (SPSS Inc., Chicago, Illinois) for the analyses. A P value < .05 was considered statistically significant.
| Ethics
Linkage of data from the different registries was performed in agreement with the privacy legislation in the Netherlands. 24 Only coded records and data sets were involved. All linkages and analyses were performed in a secure environment of Statistics Netherlands. 
| Funding
| Absolute mortality risks
The absolute mortality risks are shown in Table 2 . Absolute mortality risks were high, as more than half of the patients had died after 5 years.
The 1-year, 3-year, and 5-year mortality were 16.4%, 44.4% and 63.5%, respectively. Men had higher absolute risks than women with a 1-year mortality of 19.5% and 13.9%, respectively. Of the psychiatric comorbidities, patients with mood disorders had the highest absolute mortality risks, ranging from 15.8% after 1 year to 60.2% after 5 years. Table 3 shows the risks factors for mortality and their HRs. Mortality was significantly higher in men (adjusted HR of 1-year mortality: 1.49; 95% CI, 1.26-1.76), in patients of higher age (HR 1.08; 95% CI, 1.07-1.09), in patients with more somatic comorbidity according to the CCI (HR 1.67; 95% CI, 1.49-1.87), and in patients with cardiovascular disease (HR 1.54; 95% CI, 1.30-1.82). Furthermore, patients admitted for inpatient psychiatric care were at higher risk of mortality (HR 1.52; 95% CI, 1.29-1.93). The 3-year and 5-year mortality was also higher in patients living with a partner/married (HR 1.29; 95% CI, 1.13-1.47 and HR 1.36; 95% CI, 1.15-1.60, respectively) and the 5-year mortality in patients with a Dutch nationality (HR 1.48; 95% CI, 1.12-1.95).
| Risk factors for mortality
There were no differences in mortality between different types of psychiatric comorbidity (adjusted HR of 1-year mortality for schizophrenia: 0.85; 95% CI, 0.55-1.33; for mood disorders: 1.11; 95% CI, 0.80-1.54; and for "other" psychiatric disorders: 0.91; 95% CI, 0.66-1. 26 , with reference group all other psychiatric disorders). There were also no differences in mortality between patients with vascular dementia compared with all other types of dementia (adjusted HR of 1-year mortality 0.98; 95% CI, 0.84-1.14). 
| DISCUSSION
This study in patients with dementia in psychiatric care showed that absolute mortality risks were high compared with the general Dutch dementia and psychiatric comorbidity are consistent with earlier studies done in a general dementia population. 2, 3, 26 Dutch nationality was unexpectedly associated with an increased 5-year mortality risk in this study population. In earlier studies, mostly from the United States, being of an ethnic minority was a possible risk factor for mortality. 27 However, in the United States, there is a different racial variation than in Europe, which could influence the mortality risk. The only earlier study done in a Dutch hospital-based population showed no differences in the mortality in patients with dementia from different nationalities. 27 Relatively, few patients in our cohort were from non-Dutch This study showed that different types of psychiatric comorbidity (schizophrenia, mood disorders, and other disorders) had the same impact on mortality in patients with dementia. To our knowledge, previous studies that directly compared mortality risks between several types of psychiatric comorbidity in dementia patients are scarce.
One previous study showed that different types of psychiatric comorbidity did not have a significant impact on mortality, but numbers of patients were very small (ranging from 60 patients with depression to three patients with psychotic disorder). 17 There are previous studies that documented a higher mortality risk in patients with dementia and depression compared with patients with dementia without depression. [5] [6] [7] [8] [9] [10] [11] [12] [13] In the current study, patients with specific types of psychiatric comorbidity had lower mortality risks when compared with patients without psychiatric comorbidity ( Table 2) . A possible explanation is that patients with a psychiatric disorder that are already under continuing psychiatric care before they develop cognitive impairment were included in the database at an earlier stage of dementia than patients that had no psychiatric diagnosis and presented in a psychiatric setting because of dementia. Unfortunately, in the database, there was no information on the stage of dementia. Therefore, it was not possible to investigate this assumption.
To the best of our knowledge, this is the first study that investigated the prognostic factors of patients with dementia in psychiatric care. One of the strengths of this study is the large study population, the population-based character of the sampling, and large number of risk factors included. Furthermore, patients were followed for a long time enabling calculation of risks after as long as 5 years. All patients registered in psychiatric care facilities in the Utrecht district with different psychiatric comorbidities were included, which ensures generalisability of the outcomes.
A limitation is the inability to take the severity of dementia and other types of dementia than vascular dementia into account. This could also explain why vascular dementia had no influence on mortality. Vascular dementia was not only compared with Alzheimer disease, but also with other dementia types, for example, dementia with Lewy Bodies, which could influence the comparison because of different mortality risks for the different types of dementia in the comparison group. Because this cohort was based on existing health care databases, the completeness and reliability of the data depended on the documentation of the health care provider. Probably, this also explains that a relatively small part of our cohort had somatic comorbidities according to the CCI. Apart from the completeness, the overall validity of the registers used has been proven to be high. 19 This study showed a high mortality in patients with dementia in psychiatric care. The results of the present study should raise awareness in clinicians and caregivers about the unfavourable prognosis of those patients, particularly of older inpatient men with more somatic comorbidity. We recommend to perform further studies that provide a more individualised risk assessment of the prognosis of an individual patient.
| CONCLUSION
Mortality of patients with dementia in psychiatric care is high. In comparison, much higher than mortality in the general older population.
The results of the present study should raise awareness in clinicians and caregivers about the unfavourable prognosis of patients with dementia in psychiatric care, particularly of older inpatient men with more somatic comorbidity.
